IINTRODUCTION
Point-of-care testing is defined as any test taken by or on behalf of the treating doctor on-site at the time of consultation, which allows the test result to be used to make immediate decisions about patient treatment. 1 It has the potential to be useful in general practice in a number of areas including clinical management, monitoring of conditions, and medication compliance, fostered by more efficient and regular pathology testing. From a patient perspective, point-of-care testing may lead to improved compliance with disease management, greater convenience, and reduced cost. The Point of Care Testing in General Practice Trial has shown that for most of the tests considered, point-of-care testing resulted in the same or better therapeutic control compared to pathology laboratory testing. 2, 3 Patient satisfaction with point-of-care testing forms an important part of the assessment of introducing this technology in general practice. Patient satisfaction and acceptability of point-of-care testing in a general practice setting has not been widely studied. Based on the available evidence, the findings are mixed, with some studies suggesting patients' preference for point-of-care testing, 4, 5 and improved satisfaction with their health care after the introduction of point-of-care testing, [6] [7] [8] while other studies have found no significant difference. 9, 10 There have been only two randomised trials that have examined patient acceptability and satisfaction with point-of-care testing in a general practice setting. 9, 11 Overall, the literature relating to patient satisfaction and acceptability of point-of-care testing has generally been positive but there has been a lack of comparative analyses and so results may overestimate patient satisfaction.
The aim of this study was to determine if patients are more satisfied with point-of-care testing than with pathology laboratory testing for three chronic conditions.
METHOD
This study was part of the Point of Care Testing in General Practice Trial which was conducted in 2005-2007. It was an Australian government-funded multicentre, cluster, randomised controlled trial (RCT) to determine the safety, clinical effectiveness, costeffectiveness, and satisfaction of point-of-care testing in general practice. 2 Briefly, practices were recruited from three geographic locations (urban, rural, and remote), and from these practices patients were recruited with diabetes or hyperlipidaemia, and/or were on anticoagulant therapy. The trial aimed to recruit 30 practices per group, providing 1262 patients on anticoagulant therapy, 894 patients with hyperlipidaemia, and 1262 patients with diabetes per group. These patient numbers would provide 80% power, assuming a design effect of 2 for analysis of the main outcome measure relating to therapeutic control. Practice and participant progress throughout the trial is provided in a CONSORT (Consolidated
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Few RCTs have investigated patient satisfaction with point of care testing in general practice and most of the studies that do exist provide only a descriptive analysis using a small sample size. Additionally, there are differing results across the few studies undertaken in this area. The results from this large RCT provide evidence of patient satisfaction and acceptability of point of care testing for three chronic conditions, an important aspect to consider if point of care testing is made widely available. Figure 1 . A total of 4968 patients contributed to the analysis, with 3010 and 1958 patients in the intervention and control groups respectively, and their characteristics are provided in Table 1 .
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Patients in the intervention group had their samples taken in the practice, with pathology testing performed using three point-of-care testing devices located in the practices. Patients in the control group had their samples taken either in the practice and forwarded to the local laboratories for pathology testing or at the local laboratory or collection centre. For both groups there was no cost to the patient for the pathology testing. The trial has been described elsewhere, providing in detail the methodology, rationale, recruitment process, and baseline patient characteristics. 2 Satisfaction was measured at the end of the study for both intervention and control patients using level of agreement with a variety of statements in a patient satisfaction questionnaire. A total of 4573 questionnaires were distributed. Questionnaires were not sent to 395 patients because of practice/patient withdrawal, death, or relocation. Eight statements from the questionnaire were analysed; these addressed six categories: collection process, confidence in the process, confidence in the result, convenience, cost, and disease management. The statements were based on similar studies, or developed specifically for this study. The statements were reviewed by the Point of Care Testing Trial Management Committee, and piloted with a sample of patients.
Participants were asked to indicate how strongly they agreed/disagreed with the statements concerning their satisfaction with aspects of pointof-care testing, using a visual analogue scale.
Statistical analysis
Since the data were not normally distributed, Box-Cox transformations were applied; 12 different transformation parameters were required for each statement, ranging from 0.12 to 0.49. For all satisfaction categories except confidence in the process, the data were negatively skewed and hence needed to be reflected before the transformation was applied. In the transformed data, if the data were not reflected then a larger value indicates a higher level of agreement. However, if the data were reflected then a larger value indicates a lower level of agreement.
As not all patients completed the questionnaire, the nature of the missing data was investigated and there was evidence to suggest that they were not missing completely at random. Multiple imputation was used to impute the missing (transformed) values using firstly the Markov Chain Monte Carlo method to produce a monotone missing data pattern, and secondly the regression method to fill in the remaining missing values. Analysis was performed on each 10 completed datasets and the results were combined.
Analysis was performed on the transformed data for each statement using a mixed model analysis of variance (ANOVA), with adjustment for age and sex and allowance for clustering at the practice level. Statistical significance was assessed at the 0.05 level and results are presented as medians based on the untransformed data, adjusted means based on the transformed data, differences in adjusted means, and 95% two-sided confidence intervals (CIs). The analysis was repeated with a location effect (urban, rural, or remote) as well as an interaction between treatment group and location, to test for evidence of effect modification by geographic location. Analyses were performed overall and separately by condition. All analyses were performed using SAS (version 9.1.3).
RESULTS
An overall response rate of 88.0% was achieved, with response rates of 87.2% and 89.0% in the intervention and control groups respectively. The results for the level of agreement with each of the eight statements for all patients are provided in Table  2 and Table 3 . For all statements, the intervention group showed high levels of satisfaction with pointof-care testing. When comparing levels of satisfaction between the intervention and control groups, intervention patients showed significantly higher levels of agreement with the following statements: 'I would rather have blood taken by a finger prick than by needle in my arm' (P<0.001); 'I have confidence in the information given by my GP or practice regarding my pathology test result' (P = 0.010); 'Not having to travel to an outside laboratory would be convenient' (P = 0.009); 'Having immediate feedback of the test result for my condition was important as it allowed/would allow me to discuss the management of my condition with my GP' (P = 0.003); 'I am/would be more motivated to look after my condition because of regular pointof-care testing' (P<0.001); and 'Point-of-care testing strengthened/would strengthen my relationship with my GP' (P = 0.010). Control patients agreed more with the statement 'Laboratories have better hygiene than point-of-care testing' (P<0.001) compared to the intervention group. Agreement with the statement 'Outside pathology laboratories involves extra time and transport costs' was similar in both treatment groups (P = 0.510).
Patients on anticoagulant therapy showed a greater difference between intervention and control groups compared to patients with diabetes and hyperlipidaemia for the categories relating to the collection process, convenience, and disease management (Table 3) . For all other statements, similar results were found when the data were analysed separately by condition.
There was no evidence of effect modification by geographic location for any of the statements.
DISCUSSION
Summary of main findings
The trial found that patients using point-of-care testing were satisfied. Intervention patients on average were more satisfied than control patients with regard to the point-of-care testing process, the convenience of not travelling to an outside laboratory, and disease management regardless of condition. While these results were statistically significant, differences were small with the exception of the point-of-care testing process. Satisfaction was not influenced by geographic location.
The results indicate that while patient satisfaction with pathology testing was high regardless of the method of testing, higher satisfaction levels were found when using point-of-care testing. This provides some evidence that point-of-care testing, when used in general practice, is acceptable for patients.
Higher levels of satisfaction among the intervention group patients compared to control patients were found for disease management, with intervention patients agreeing more on average with the statements that they were more motivated to look after their condition, that having immediate feedback of the test result was important as it allowed the discussion of the management of their condition with their GP, and that point-of-care testing strengthened their relationship with their GP. Compared to patients in the control group, patients in the intervention group showed a significantly greater level of agreement with the statements that they were confident in the test results and that they would rather have blood taken by finger prick than by a needle in their arm.
Strengths and limitations of the study
The strengths of this analysis are that a large number of patients were surveyed with a high response rate. Additionally, this study has a much larger sample size than any comparative study, it covered three conditions, and was part of one of the largest RCTs in point-of-care testing in a primary care setting. A limitation of the study is that the levels of satisfaction found in the intervention patients may result from simply being part of a trial rather than being attributable to the intervention; this is known as the Hawthorne effect. This is acknowledged, but it should also be noted that the trial ran for 18 months and therefore it is reasonable to assume that this effect would have dissipated over this period of time. Secondly, the study developed its own questionnaire regarding satisfaction, as there was no validated survey instrument available that was suitable for all the conditions investigated. However, in designing the questionnaire, the focus was on areas or questions used in other studies. Additionally, for most of the statements, the differences in satisfaction levels were small and the statistical significance of the results may be due to the large sample size rather than reflecting important differences between the treatment groups. However, the difference in satisfaction levels with regard to the collection process was large, suggesting that pointof-care testing can have a meaningful impact on satisfaction.
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Finally, the number of intervention and control patients recruited to the study differed substantially (3010 versus 1958). This was most likely due to differences between groups in motivation to participate. However, the sample size achieved in the control group is still large, making this one of the largest studies to date comparing point-of-care testing to pathology laboratory testing.
Comparison with existing literature
These results demonstrate agreement with other published literature regarding patient satisfaction and acceptability of point-of-care testing. 6, 11 Shiach et al conducted a randomised crossover trial to investigate the reliability of point-of-care prothrombin time testing in a community clinic. 11 Patient satisfaction was a secondary outcome. They reported that patients were very satisfied with the amount of information given by staff; 98% of patients conveyed a preference for a community-based anticoagulant clinic and no patient expressed a preference for attending the hospital. Chaudry et al, who investigated patient satisfaction with registered nurse-managed point-of-care international normalised ratio (INR) testing in primary care found that the majority of patients (79%) significantly preferred the point-of-care INR method of testing. 8 The trial results showed no treatment group difference in patient views regarding outside pathology laboratories involving extra time and transport costs. There have been conflicting results from previous studies. Supporting the trial findings, a RCT conducted by Stone et al found that patients were not concerned with extra practice visits as they were retired, or could organise appointments to fit in with their work. 9 The results in the trial reflect this, as over 54% of trial patients were retired. However, Cohen et al, who investigated patient attitudes to point-of-care testing for hyperlipidaemia, reported that two-thirds (67%) of the patient sample indicated that attending an outside pathology laboratory involved extra time and transport costs, yet 39% did not mind going. 4 The average level of agreement with the statement that laboratories have better hygiene was significantly higher in the control group compared to the intervention group.
For patients on anticoagulant therapy, differences in satisfaction between the intervention and control group in terms of the collection process, convenience, and disease management were larger compared to patients with diabetes or hyperlipidaemia. This suggests that point-of-care testing offers this group, who require more frequent testing, a positive and acceptable alternative to laboratory testing.
Implications for future research and clinical practice
To maximise the success of programmes/ interventions aimed at improving clinical outcomes, patient satisfaction and acceptability should be evaluated. The growing body of evidence suggests that not only should health care be evidence based, but it is necessary for health systems to be responsive and integrate what people want, to optimise patient health outcomes. 13 Involving patients in their care and providing services that enhance the experience of the doctor-patient relationship can positively influence health outcomes.
14 Additionally, there is evidence that satisfaction is linked to improved care and greater adherence to management recommendations. 15, 16 The results from the trial reported here have shown that point-of-care testing was not only acceptable but led to positive outcomes in terms of patient medication adherence 17 and improved therapeutic control, 3 providing evidence that point-of-care testing in the general practice setting can be used as an effective alternative to pathology laboratory testing.
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